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(54) SIGNAL CODING METHOD AND DEVICE 
THEREFOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To form a sub-band having 
an optional frequency width from an optional frequency, 
reduce the sampling frequency so as to be flexibly 
respondable to applications. 

SOLUTION: From the input signal from a terminal 101, 
high-pass side signal is taken out by a LPF(low pass filter) 
102 and a subtracter 106, and this signal is 
FFT-processed by a FFT(fast Fourier-transformation) 
circuit 161, converted into a signal on frequency axis, and 
shifted to the other position of other band on frequency 
axis by a frequency shift circuit 162. A reverse orthogonal 
transformation is performed by a reverse FFT circuit 163 
to convert the signal into a signal on time base, and the 
signal on time axis subjected to reverse orthogonal 
transformation is coded, whereby a coding processing 
can be performed at a low sampling frequency. 
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(57) [KJft] 

[#Pfc3Mt3!] iB^lOl *^bOA^ft-^*^v LPF 
(n-x^7-f^) 1 0 2SH<«»S1 O6lcJ:0A 
^{Blft-§-SrSt»?mU r<Z>ff-!§-£FFT (S5j£:7-y3: 
^&) IeIBS 161iaOFF T^3LTjai&gScW±<E>fi 

h igF F TIhIK 1 

iS***S*tfc«?IRI*±©fflr#K:»LT«F-WI:*rllfc-t-r 



o 7 fis 



5S 



£5 



$5 
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1 

t W*«iJ t 5 £. t t 1 fEffi© 

hi-Sfct tfc x ^->^V ^Vu— hSrTtfS 

fc7- y ~ 1 t f SUM 1 IB« 

[f»*g 5 ] ±13^:7 b Igte, JilEJKS^ft-^ h , 

^v- h 5 £ t 1 IB*©*** 

»9iiiti«iimi*«i, 

tttti$tbfc^*< i t> 1 o©^©ff^&Jli&$*&Ji© 

awe**-*-* i , 

[*9l0>fiMi*ttW] 
[0 00 1] 

[0 0 0 2] 
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[0 0 0 3] #^«#*OilSffi*!NFHWI:o«i: U. ^ 

— (Harmonic) MB E (Multiband Ex 

citation: -r/V^-y KgbjE) ^ft^COlM >m»Vr 
n^it^, SBC (Sub-band Coding:^^Wim^- 
10 <ffc) . L P C (Linear Predictive Coding: j&BT'fflW 
■i-fk) . fcSV^BDCT (8tifc='1M>'^&) , MDC 
T (*f7r-f KDCT) , FFT (S3l7-y^ 

[0 0 0 4] 

[0 0 0 5] V^^St^yKa-f-fi' 
20 P>*l,TV^ ^ ={*5l5tJ:*5V>T«, 7>C 

SrM*.ff 1/2 ©-<#^Ici|6w^(j:^-»iJ Lt/ty7* 
[0 0 0 6] u*»U ±E««^#Jf*. ffi«©«K^: 

[0 0 0 7]t4fc*)> QMF7^;^SrfflV^St 

«HB««-C©ft«SrfT Pit asa*^5. 
[0 0 0 8] :r-e, ^J*.«5£©ft^- (!£*««■§■) 

V^SE»«Sl 6 kfs-C, ^JKti^0~7. 5 

^^yv >?mmm*8 kf S -c^«iis*so~3. 8 

50 [0 0 0 9] r<Di§£\ iS5«{ttl»3. 8~7. 5 kHz^S 
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[0 0 10] #389114, r©«fc?ft£lfi?»-ffi^-cft&;ft, 

[0 0 1 1 J 

#8;!4. ±3*LfciWH*tflBrt-6fc*>K:, AAflMS-©l*J 
©4>ft< irt> lo©W«SrKt«j{au Bt!?m£;fc,;fc4>ft 

[0 0 12] *38Mfc«5flr#W-§^KK»4, -h 

iEUfcSSSr<g*-rSfc*lc. A^Jfi-S§-©f*3©4>ft< t 

ft < 1 1 1 o©W*©fflr-f-«r»*W*±«>fll*K**-*- 
[0 0 13] 

©»ttKov^TB«t6. *i\ B 1 tt. *3SWfc«« 
ft *WF^k*ife©«it©»«!»3Wi $ 

[ooi4] hi ©W-WtK«©lfi*Wft#*. 

*»©flr-«-i!i» **up*i©»«©flr*wej:ys cfc 

2v^fc»ft6«F#fl:«rlfrft»©-caE>6. AttffJKtt, JK 
»*©Aa*J*m*«r**©**» i:U-C* 
»4fll«*#bih-6«Bi«J: 4 r©«fS^=«J:!9 t> 

iis*{i!i©^t^5>f | Jb-cv>s„ <s«ffli©«is^«©m 
■u-kovvci*, lpc asug^jBtw-wb) #mm<Dm.n 

**ttU r©£*ttt©ffift«rMtfi*tti?'<*' 

9 fci$*©« -ip-Kio^-Ctt, ffiJja^jfflUfc 
[0 0 15] W«fll©flr-S-Hiov^-CW:, AttttN 
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[0 0 16] Sfcte:. ±fEiff££»ibTMDCT 

S fete: 2 \ t*fot)2©^SI 

**IUt4fcft«)LPC«8:r± h^^icov^ 

#»tft^7l/-ATHHlftLPC«KfefflV^V^ 0 

WR»!iov^T, **tfe<DBK*^*OSSfc*^frr 
20 ^0>*SrflJV\ lo^xyn- KtV h y — 

[0 0 17] HI Sr#flab3te*5feKMi"S 0 Ell 

^A^iffi^ 1 0 1 ^J*. Mx-tfV^-^y l^JB8E«Fs 
2* 1 6 kHz-CO- 8 KHzaSOJEWJK^W-^dSttJ&S 
*vrv*S 0 CL^A^SH^l 0 ld»b^JK»«*W# 
n-/^7>r^ 1 0 2M«1 0 6ta 

{f-S§-£. Si*fl!k 09*.tf3. 8 kHz—8 k Hz^ft-g- i M 

30 »#*wh;S*l$ 0 «««r*. *v;/y:^««***» 
l0 3K£tK ^^y^jBffiSrWfc-MSH^W^K 

[0018] ffiWffia-e^ai: lt^ 5fcl\ l p c# 

W-SrHbffll 3 0M<fc!9, Witfl^B*^2 5 6t 

10ftgS^)LPcm a^9^—^SrHCJH 
LPC»7^;^ 1 1 1 \C£ «9 LPCSMWT 

^<D^W— AreRi^ 8kHztV7'yy^"C2 0nisec 
LPCffift7?fc5a^7^-**LSP 

[0019] i-*fc*>, L P c^W • S^b^ 1301: 
:fcV^ t^yy«WMl 0 3 35»fe<Z>fi«ffll 
50 ft *#SA*J S tt^> L P C^WIhIK 1 3 2 A^ff 
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J&<D2 5 §^>'7/\'M%.<0-@l&$: 1 t LX^^ 

msec T&S 0 
[0 0 2 0] L PC#WEIB&1 3 2^?>C7)a^7^— * 
tt, a-^LSPSEUUHlKl 3 3^26bJxT, HU*-"^ h 

(LSP) rjlB, 
3l<z>7wvi'*#«J: LT#*ofc a a«9 
tflOffl, tmSWLSP/^^^Mt 

[0 0 2 1] o-»LSP3E«MbIK1 3 3^t>©LSP^ 
LSPi^l 3 4l£J:t>'<^ h/VS^- 

r*Cf^ 2 0msec ^rl71/-Ai:U 2 0msec 
gffl^?»LS P^7^^^27^^^Tv 

[0 0 2 2] ^©LSPtfft»13 4H©l^|fl 
;*K t4fct>LSP^ b/v*^^ ^7*^^tt^ MB 
^-1 3 lSr^bTWt!?a*n. *fctfM*OLSP 
h^&SWaffiS^fcffi^rau L S P*6W[e]£§ 1 3 

[0 0 2 3] L S P*tR|IeIB& 136lt LS PS^-ffcS 
1 3 4 -C_b|B 2 0 msec h /^ilt ^Hb £ tlft L S 

P<zv<^ h;Wi7i/-^i:S7i^ A£(D#l£r*§re 

19. w£>#tI~Ci3\ 8fg<£>!/— h i: 5f&^> V — M^bt^ 
So 8f&V— ht?f4 N 2. 5msec fefcL S P-<^ b/v 

feift^^ A— Xftjft»l;ift5fc«> s L P C«**S 2 0m 

sec fe^Aa^^bi-SfcR^Sr^i-sr 

^-CfcSo 2. 5msec S^LPC#»# 

[0 0 2 4] rcOct 5ft*Md s fi 1 *?ixfc2. 5 msec 
^)LSP^ h/V-SrfflV^TA^^^^^7>r/^^ V 
Zmn-fStttb^, LSP^affe[elKl3 7^J;^ 
LSP^7^-*8r«itfl O^MSt^WM^-f^fi 

SEftlelKl 3 7d>fe©ttJ*ri, ±|BL PC«SSr*»S 
fcft<Z>LPCiS?7-f/l'*lE|g&l 1 1K^£>*U ^£>LP 
C®7^;^1 1 l-CIt 2. 5 msec &^5S*f^HS 

^>ftffl;£&#SJ;?(-b^So 
[0 0 2 5] Sfc, LSP«raiUKl 3 6-e5ffll/-> 
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^*M0S*bfc4msec S©LSPffi»H, LSP^o^ 
IftEIKl 3 8l2:3£e>ixTo^9p«— *^«lftStt. MD 

cT«*^»?fbic«ffli-sm*w-j|[ofc«>(ovQ <^< 

[0 0 2 6] LPC®7^;^ 1 1 1 ^(Otti^lA, fi 
JB^ffl-CkS fcV^^fc^<D^^i£7^/V^ 1 l 
2Xt*l 2 2U:2£$>*l£o 

[0027] *3H^aiJiov^-cttB8'rs. 

Site, t°^^W(-cJ:9*^b^l: 0 ^^»fc5VM^ 

LT tV^S0££S£:*tf>S - 1 «t 19 froTifcs 
19. r^J^tt3^tf2/^JfflfcJ:o'CfiroTV^ 0 ft 

[0 0 2 8] tto^ t 9 yf^Wll5TO17 

itttf 3^55*7-^* 1 1 2Xtfffl^SB^l 4 2fcl5£k 
20 it) Etel 1 6lcSfettS 0 ^VQtlJB&l 1 

±iE3^fflfc:»jGS-r-5 3/S-e«>try^>f >^ 
mt)1»^l 4 3 £98*9 tH Sit. ft*«^<^ ^/^&Sv^ 

wt38*?-fta*3&stry^ffl7>f/u#i i 5, mim»i i 
7. jpirsi 2 7^-tn-pttaifeixSo tr^^a!^^^ 
#ii2tt, JtiEtr^^*fje*^s<3v^3^try^ 
^ay^^^^^aiia^^tti^-rso r^tr^^f-aa 

B:3£*lft#«-C*>SMx.«MDCT|Hll»l 1 3 
fcSI&tU MD C TMIcftl^ix VQ h/Wft^- 

30 ^ b) [HiKii4ia«9 tt-< ^ h A^F-fc * ft 

So ^<£>VQ[hJB&1 1 4"Ctt, VQS^ff^IU^&l 3 9 
141ct'9St!9ffl^^So 

[0 0 2 9] *fc^©Wc*5V>Tttx ^S[I«*^*^S 
1t#>\z^ Sb^BU*tt©tf^^a*i:ft5try^jS?7 
^^12 2, tr2/^5>Wiai»l 2 42H^tfy^>f v 
VQEKl 2 6^ttXV^So -Tft^^^ _bl5^t°^^- 

40 s/f-MEBl 2 5^ it) 1/271/- AjS«-e^W«r 
^5 i5(-LTV>So tr^^WEI&l 2 5^fe60t°^ 
^7^L*tet*^®7^/l^ 1 2 2X^ttJA«8 J f-l 4 

fk) @ei 2 6lc-tJx-e*t3a6feixSo f^WWQ 
giei 2 6TU 3&<D\*y3 L P'{>"<? h^t:^ h 

v^wtiS!*T-ft;taAfc«3i#i i 7^^|oTv^s 0 

50 ^Bu ^VQIeIKI 1 6^fe©tT2/^>r ^ 



7 

KoV^Ttt, y?y?~Jf4 >VQ®ffil 1 6, 12 6^b 

^^VQIhIKI 2 6^6>©ft^ WWfcSVMiiMI 
^ft ffl A i: Ufc t> © fc tr ^ x 4: U "C tr ^ 

fe^fejtstr^^y-f v<z>>f ^t* ^ ^ g . _kia*fffl 

4?V9 1 2 2^fe<Z>tryf-^aoaSf4. MDCTIeIKI 
2 3^MDCT«yffiS*U £tLJ&S»|M§ 1 2 8 *Jiai£>ix 
VQ hA-ST-te) IhIBI 1 4^e>Oft^-<^ 

So 

[0 0 3 23 El l ^A*«S^ 101 
«H§-aq*JH* 10 6 t!iA* ^tt. r h . 

LPF (n— »**:7>r/W) 1 0 2|ci 9St9ttJS*tfc 

ffi*fflfl«>W#s Witt 0 — 3. 8 kHzSK<z>vvfc>«>5« 
3PjSEb9i*»*ts. miaots 

1 0 6d»btt. SS«flB«>ft^ W*.tt3. 8 kHz— 8 k 
Hz^m#35$ffl*SixSo fc«U SH©LPF10 2^ 
^WcJ:0. |«H*l 0 6d»fo©a*»citt x 3. 8k 

3. 5kHz£JLh, &£V^3. 4kHz£Lt<£>/£ 

[0 0 3 33 roK^HjJCOm-^^. 106 i>*t><D 

m*-l£3. 5 kHz— 8 kHz (7) 4. 5 kHzO«iK»BSr«p 

y hfcSV^tt^lftLTW-i-teaSrfi 1 ^*:^ «9*.«4 k 

fllfc^/*«r#*U 3. 5 kHz- 4 kHzWffii*«(«_h 

7. 5 kHz— 8 kHz£>0. 5 k Hz^^r L P F fcSVMSB 
PF 10 7l:J;!)*yft5, 

[00 34] #cfc: % ffiJKffil^^JSJSEftSftSrfi 1 ^^, - 
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0K16 1 SrfflV^Tffljft«*ft±(0'r p — 
U ^l^jaaiEfttti^y*— ^SrJSSEftV^ MUKl 6 2 

Kl 6 4»cj; ymFFT%mirZ>Z.b\Z-£ tJUgiLTV^ 

[0 0 3 5J 2&FFT[hJB&1 6 43&»E>«\ A^Jff#^iS 
«{ffl<0#ljx.ti3. 5 kHz— 7. 5kHz^>«-^*s % 0 — 4 

10 -fttlJ-^y ^^«K*36S8 kHz-C*^-C#££TC. ^ 
^V^^^y V^EHfcl 6 4fc<fc tJ^V^V^y 
LTt^y >^JH»*8 kHz<£>3. 5 kHz- 7. 5 k 

6 4^b©B*tt, LPC17^;^17 1MLPC 
#W • ^HfcBB 180OLP C»«f HIK 18 2 fc-tjvP 

[0 0 3 6] LP CfrVr ■ tk^KM 180lt ±IBfi« 

»lpcm* not istf iRittftffiASr^ 

20 [0 0 3 73 i"ftt>*>x L P • A^-ffcffi 1801: 

*sv^T, ^v-^v^y 6 4 

m^fSM<0 2 5 6 f^;i«ft©ftSt 1 ^ £ L 

v*»5o/<7^ ^£3fctf>TV^ 0 LPC» 
#fEI»l 8 2^?)Oa/^^^lt «->LSP3Bft0 
Bl 8 3^3l?>ttT. flM^ (LSP) ^9* 

— ^^KlSttSo a^LSP^IilKl8 3^^(7)L 
SP^7^^tt, LS Pf^l 8 IKXV^f h 
30 /vft^ffcfe£VM*^ b y # xm=f-4k£*iz>o Z<Dh%. 

v\ S>fcv^ri N S»7^ J*fr%?ib#>X^ b y 
^ftbTtxtV\ r^-Cte, 2 0msec ?rl7WAi: 
U 2 0 msec ftl^fflSilSLS P^7^- ^£r-<^ 

[0 0 3 83 ^OLS P*^t»l 8 4^e><7>*^bta 
t4t>*»MWII!l»f©LSP^ h;Hff^^y 
7*^ ^LSPidxa tt, iffi^l 8 1 Sr^LTSi) W^H, * 

40 tt, LSPiWl8 6i^S^o 

[0 0 3 93 LSPMKl 8 6tt, LSP*^F>fb^ 
1 8 4-C±|E2 0msec fe^^ h ^fiT-f k S ttfc L S 

[0 0 4 0] ^OJ;5ftWM* Si fTt?Hfc5msec fe<?5L 
S P-<^ h^Srfflv^TA^J*^iS?^>r^ y ^^^rH 
ftTZ>fz.$>^, LSP-*a*lftlHl*Sl 8 7^ J: 9, LS 
P/<7^- ^SrLPC-&J*7>f /V^O«S»"C*>S 
50 ^^Jfe-rSo £OLSP-»a3E«®Kl 8 7j&»£> 
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(Dttifil*. ±lSLPC»SSSr*«>Sfc«>OLPCa!7-< 
^BIRl 7 1 Kj££>*l, r^LP«7^^17 1 
5msec S^IIr^tx^ a^7^^^J: «9l7 

[0 0 4 1 3 LPC®7^;^17 1^tOLPCfii! 
^Hm^Hv LPC^gglVQ h/vffHb) IbH&I 

7 2fc:2&$>*vC'<^ hA'flrHfcStu ^r^ttl^'Cfe^L 
PC»i©>f V^^LPCidx^ffi^SftT-l 7 3 «t9 8t9 

[0 0 4 3] "f*fc>*>, Hl<^**<Z>#ttlASB^e><0 

^T^-^e^-rs^^ ess if y msi 6 

kbps <ktfyh/f» <b#9, -flBSBT-^feOT*— ^ 
SreaSi-Sr irJZiJ: 9 6 kbps oeaStTy hl—hktt: 

[0 0 4 4] *>SVM* % HlOdkT^iB^^b^l 6 k 
bps tf*^— *«reais ■rftfc*>36««>-5V^ttlB«U 

sm&£vM*w*fe{i!i-ei 6 kbps o&r— ^Sr^a— k 

-TS^ifcilK 16 kbps ©*fl«©#j*«###fe 
*x, 6 kbps Ki-5££fc:J:t>. fS¥ 

ftT'a— ^-C6 kbps ^C^rfta^^fg-i-^^tt 

[0045] mi(om^»^x^ ffl^sBT- 

13 1, 1 4 1 — 1 4 3^fe©aA7*— kbps <E> 

7*— *fc*BSU ^MM^144-14 7, 17 
3. 1 8 1 t>*t><Dmjl7*— #&J}\\x.Z>Z. 16kbp 

[0 046] m^. ±mm i <om-fmiHtmmz*t&ir 

[0 0 4 7] r©H2fc*5V^T. AMf2 0 0^H 
±IEBI 1 ^ttWSH 1 13 1 WARMS'*- 5 L S P 

[0 0 4 8] :^)LS ^-r^LSPidxJS, LPC 

^7^^S4S5 2 4 0<OLS P<OfVQ GS*^ bA- 
Jtf-ffc) EWS2 4 l^iSfciXTLSP GKL*^ b/V 

T-ffc£*L, LSPffifB[HlB§2 4 2^£>*VCLSP(£>M 
M«!!ffld5J(SS^fc« % LS P^a2E«|HlK2 4 3TLP 

*U r^a^7^^^LPCM7^f^2 1 5, 2 

2 SStffyf h5/^ h7-f 2 16, 2 

2 6(c^^tt-5 0 

[0 0 4 9] Sfc, @4 0AM^2 0 1, 2 0 2, 2 
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0 3 let*, ±|BH 1 tf>#W;t>«B- 1 4 1 x 14 2, 14 

[0 0 5 0] A^fflT-2 0 1 ^6©MDCT«!R<0^^ 
h^S^b^^X-r^^IsxVqi^, ®VQ YA» 

tt, ®MDCTHI&§2 1 2lCj:*9®MDCT«Lll$ttfc 

a»dp^ k) mi&2 i 3 -cm 

10 &bP»^^t, t°yf^7^^2 14(cS^o If 
y^-&^lHll»2 1 4^tt, #AA«B J F2 0 2, 2 0 3^ 

S D ClOlf y^jEKlHlK2 1 4T, ±fBg]l<Z>tf 

7>r^i i 2^<z>if y^aw#^»tea^ite**t 

fcfiL LPC-g^^/l^ 2 1 5fcli£k*L N LPC^ 
f&mibmZiv&o r<DLPC^$^ffiAil tfy^ 
h5^*^ b^-f^ 2 1 6^36feJxT. b 
^-r^^^S^JS^tt, m^?ffi^2 1 9J:«9 6 kbps <^ 
try b U—hfcMJfolr&^prm^k bT&!9 tti£;fL£o 
20 [0 0 5 1] H4©AAJB : P2 0 4s 2 0 5, 20 6^ 
tJ«2 0 7Pt -hlBH 1 ©frfflAiSHF 1 4 4, 1 4 5, 

1 4 6»Ol 4 7^{>©MDCT«ft^^ b/WS^Hfc; 

[0 0 5 2] A^SST-2 0 7*^©MDCT«»©^ 
b/V-ft^^^^IsxVq,!*, mVQ\E\&2 2 0C 
«^^ttT^-<^ b/U^HbSfu APjfS§2 2 1(C^^> 
*LTa?VQiai82 1 lj^fe©^^ h/vS^HfcSftfcM 
DC«tJD»^?k i£MDCT[Hl&&2 2 2iaW 
30 MDCT&Utttt, SSlPff (t^7 7/7y 
K) mt&2 2 3-CSttftPSL^^, try^J*7>f/^2 
14lc:aifeJxSo ^^t 4 7f^7-r;^2 24Wt 
^AM^2 0 2, 2 0 4, 2 0 5^?)0t 0 $/f 7^L 
i, tV^Wg*, lf^9* r L,a*fJti|&&*l,6£ 
A^ffi^2 0 S^^Ot'yf^yg, irA^iS 

^•2 o 6^fe<Dtr y^y^r xg«i:j&y>n#»2 i 7-eJp 

^2 2 4^try^aii<0^«! i ffldSJ6Sttfc«, LPC 
^^>T^^ 2 2 5\cmbi%. LPC&f&9QMt>W$tl 
40 r^LPC^S^U^ft tfs^;*^ b7/v 

^ h^>T/i-^ 2 2 6^5>ttT, #xh74/v?#im 

r^tyyy y^EB2 2 7^e>^xf- 

^^JSift**Sffil*.tt8 kHz^fel 6 kHz^Ty^ 

[0 0 5 3] SfeJc AM^2 0 7M, Ell^m^ 
8 1 a»fe<0itt«flB<E>L S P-f V^^^LSPidxH^ 
W#S£;h/r:fci!9, r S P^-f V^^^LSPidx H ti, 
LPC/^7^^ ^S^gP2 4 5tf>LSPG9i£VQ 
9 YA»mrf-i\3 EK2 4 6^26feJxTLSP7*— ^»2:iS* 
50 ^ b/vfl^-fkStt. LSP«WHlK2 4 7lcS?,nT 
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[0 0 54] A^ffi^ 2 0 9 El 1 COW^I^ 1 7 

S-Y ^^^LPCidx^ttteSttT, K«a!VQ|HlB2 3 

h/kft^ftsn. *»«LPc^7-f^ 

2 3 2fc2££>*L5 0 il««LPC^7>f/^2 3 2T 

LPc-&j*«!a*ixfcW*i4, Ty^fy/yv^iHiK 

2 3 3^V^y >^m&9c»ViiLf£S kHzd>£> 16k 

FFT[h]&§2 3 y J.SElftStLTja»E»«l± 

««V7H!BI4^ ®FFT0lS2 36-CMii7 

*U Sa&P#[HlK2 3 7Sr^bXJnW«2 2 81:1^ 
So 

[0055] jnW«2 2 s-cbu Jiiar^^^y > 

4: LTSt) ffl^tv^> 0 LT<£> 1 6 kbps Ofcfy h 

W-hOff#tt. JbiBtfcWffiT- 2 1 9d»b«>«#t>^J« 

[0 0 5 6] ::"C, klf^ ICOV^Tf&l^ 

£ c ±IEH1. H2tf!>flf^!:*5V^Ttt, 6kbps tie 
kbps ^2I^glt*7 M"— b*r»$ffra«ft«9F* 
Mtft*S-e^tT*5^ 1 6 kbps <£>fc^ h 

y — Art^6 kbps <otf y hy-^^^t 

5*4r— ^try f^^StXV^^^ <SkK2kbps 
v\ 

[0 0 5 7] rr-e, ra— o«F#ft«#^a;Sr3Bffi-c 

[0 0 5 83 - <OltV>, m 3 p 4*fiE©?f^t 

Kfit2i±oT2 kbps ©«-i-fkSrfTV\ Ell 

IT 1 6 kbps <D\fy h y— r<DF*3l 6 

kbps ^X4r4fcffl-*-S»fri:. 6 kbps *®LmirZ>m^ 
t* 2 kbps Sr»ffl-TS»^i:Sr, *ft«xJBi&fcJS D 

[0 0 5 9] JfcftHifc^ «3*i"SJ:5^ 2 k bp 

s "Ctt2 kbps <Z>ffi*«r£Tffi/B1-3a^ 6 kbps <7>^e 
-K-ett, W#<k¥tti:ft*7U-A3»W^* (V) 0> 
6 kbps . tt^W (UV) ©if5. 6 5 kbps -C 

fco. ^^i6kbps <z>*~K-ei*. yu—Mt&mp^ 

(V) 1 5. 2 kbps . jftt^W (UV) <Dt% 1 

4. 8 5 kbps "C&6o 



(7) ^Bisjzg- i 2 7 9 9 4 

12 

[00603 r^-c, [gi3<o2kbps <on^tmM<om 

[0 0 6 1 3 EI 3 *fb!S1t^)lS*tt*#*.* 
tts A**^«#^)«»ITa»JS«*.ttLPC 
SIW-iHt) «HS:*«)T^>f ^ift^W (sinusoidal ana 
lysis) W-fHb* »^^-^^= 1 '-r>f^^ (har 
monic coding ) %?f 5fBl 0XRF-§"ffcflB 3 1 0 t % 

<fci-$#2©W#flrf»3 2 0 tlrtU AA«#G>*7* 
10 * (V : Voiced) <D$L&<Oft-&fc\zm 1 0>W-«HfcSl5 3 1 
0«r/5V\ A^ff-^OM^ (UV : Unvoiced) OSB» 

<Dft-%mazm 2 ©ffft» 3 2 o v^s <£ ? fci- 5 

[0 0 6 2J -kIBJB 1 ©»tjbtf[ 310 L 
PCgilr/^^y^SW^^^Ka@ (M 
B E) «F#fls*> J; 5 ft-^-Y >»&Vm*Hkt:ft5mai& 
JBv^&ttS. JhfB*2 0«F-Wb«3 2 Oldtt. W*.tf^ 

20 an (celp) nwt<Dm&&m^btiz>o 

[0 0 6 33 03 <Dm~?\Z. A^JffiT- 301 lc«#££;ft 
It^m^rifi. * 1 OW-JHfcSB 310<©LPCafr7>f^ 
^31 1MLPCM • ttlKMS 1 3icaie>^Tv^ 
5« LPC##f • JrHb«3 1 3H#^tLPCi 
**>SVM4V>t>*Sa^9^— LPC3?:7-</W 
3 1 Hc2ie>*tT, ^©LPCJS!7^/^3 1 lK^D 

7^*^flf#©j»»^ai»s (LPcass) wows 

tt5o LPCM • mWKM3 1 3 

tsj:5^LSP hA*tt) (Dm^mxtm 

30 5 ffl Six. C*tdsa^JH^3 0 2|JiiSfenSo LPC® 
7^;v^3 1 U^OLPCaift ^«#*r«F-S- 
ft^3 1 4^36fe*tS 0 *>f vjft^«fW^b» 3 14-e 

tottSi*^ V /UV «^) W««B3 

1 5 l=i <t 5 V/U V<DW£&nt>tiZ>o is&ftVrn 
-f-fb»3 1 4^^>co^-<^ h/vji^^<n — y^Sfiv 5 — ^ 
^s-<^ h^m^-itn3 1 6^iSbix-5 0 h/v^>- 
^co-<^ b/^^Htffl^fc UT<0^ h/v*^b 

§P3 i 6s&»e>£>=«— K^i/^-r ^-r^^3 

40 1 7Sr^brm^ffl J f3 0 3^aSfotL, ^ VjS^W^F 
^bgP3 1 4^e><Offl^tt. 2x^3 1 8^LXB 
^ffi^F3 0 4lci£bixSo *fc. V/UV¥UJ£SB3 1 5 
^bOV/UVWSfflAB, ttlMf3 0 5fclt)W 
ir^tc, 7>fj/f 3 17, 3 1 8©««l«-g-i: LTSIfe 
*LT*5 5, i^bfc*^* (V) <Dt%±ft'f>7*?x 

[0 0 6 43 EI 3 2 ©W#-fb« 3 2 0 tt. 
liCELP m&mS&MTW) W#fb«««r*UT*5 
50 19, ^^^3 2 l3&*bOU*Sr, l^f^7 



13 

-f^3 2 2ia!)'&*teiu ^^Mtm^H^^P 

%M,n$&3 2 3 . A^ffl^ 3 0 1 fcfJ^Sixfc* 

pm^zmnm^ttv?*^* 325 *r^L.r#b^fc 

*J* £ ©RJSSrtt 5tHU: oWftfcBWHHHIS 3 2 
4fc»oTK«tt*&fTV\ RJS^A'J^ttSiSft^ 
^ h^*»*fr-f§-«3 2 l-c*— ?-*-5J;5ft. -frj&M 

<fc£##f (Analysis by Synthesis ) fe$:J8^1t?u — 

i*. ±|BV/UV*J^SB3 1 5^6><DV/UV*J3Ete* 
(UV) ©fcttf-^tftS*-* y^3 2 7 4:^ 
LT, ffi#M^3 0 7 <£■?»?> WSttSo 
[0 0 6 5] roi:5mft«^LPC^-f^ 

-ftffl 3 13 $m lOLP C##f • *^bffl 13 0 ©— g& 

ttx*fflt#, ffl^-3 o 2a>e>©tti;aj6 s -t©**Bii 

t^^*»fffff{t»3 1 4(cJ;<9^ib;frStV^- 
#<^>— SS^Hi^tfy^WlHlKl 1 5t>*t><DMjjkl, 

xmmx*. z<D\+y?ftmmKi 1 swvkm 
«F#ffc»3 i 4rt©try^aj*«#k#«i-s^ fc h^J 

[0 0 6 6] ;i©<fc5*c. H3^)»^fc*atai©«F 

[0 0 6 7] r©g|4Jc::}oV^T. 2 kbps ©try b 
J^S2I4, »«r&j«^v— A*$v ©£# 

V © # © 2 k bps © y b^ b V — AS 2v fi. 2o 
OS8^S2ve, S 2va*^, UV<Dk #© 2 kbps © fcT 
^h^hy-AS2uit 2o^S2ue, S2ua^ 
fe-ttt-PJx^oTV^o «4>S2vef4, fc°y^^l 

7WAi6 0tv^afcHbr!/h (KT, it' 54/ 

160fy7>©<J; "C. StIAm ^15^^/160^7* 

*T£>!9. ff 16t* j4/160^7> £ft£ 0 ^nte. 8 kHz 
U-^y y^TO. 8 kbps ©try b h^f-^C 
*B^*T£ 0 £i$#S 2uete. LPC^^llt*yF/80^7> 
fcs ^Kt©lt* Mimvr*bT*-> tt"23f ^/160fV7> £ 

1. 1 5 kbps ©tr y h h©^— 
5 0 2 kbps ©fc'y h y-AS 2©£§!9©Sl$;£S 2 
va. S 2uatt. ±*£L*:6 kbps . 1 6 kbps i ©#^T 
ffl#fcSV^**»^^&9. a^S2valt LSPr 
— ^32t* 54/3201^7' * £ . V/U V^f-^ It' yf/16 

60^7** £ft!9. 1. 2 kbps ©try ht-— hOr- ^ 
(C+aa-r^> 0 ^S2ual^ LSPr- ^32t* 54/320fy 
V/UVWSr- yf/160f>7>i:-C, fH7 
yF/160fy7> 4: ft?). 0. 85 kbps ©try M^-h 



(8) «fM¥9- 1 2 7 9 9 4 
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©x— *M§31-s 0 

[0 0 6 8] 6 kbps ©try h y— AS 6 

tt, JbfBt'y h y-AS 2 4:ia«^ % ##f:7W- A 
&V<Dk$kUV<Dk% k ^rt W«fi*s-SB*ri*ftft 
£o V©i#©6kbps©fcTyh;*hy — AS 6v I*, 
2o©g($#S6va. S 6vb2>>£>. UV©£#©6kbps 
©try h y — AS 6u 2o^MS6ua, S6 
ub^fe-ttu-^JXjSfcoTV^So <ff^S6vattx ±^bfci 

10 vM2. tTy^^V >-6t* ^/16W^7>fc. t°y^ftl8k' 
?F/32^/ Afc"C, ft-96t*7F/160W* 4. 8 k 

bps Ot + yM/-hWf^l^S«o SS#S 
6ua(*. ±|B«4>S 2uat#a©^ f — ^rt»T?*>t). £P 
#S6ubf*. ±|5^S 6vbt*a©7 ? — ^rt*"e*> 

[0 0 6 9] It 1 6 kbps ©tfy h y — AS 1 
6**. .LIE try b* b y-AS 2&t^S 6 i Hfltfc^W 
^w- A^V©ir#^rUV©i:#i: "Crt9B«3fidS— 
ttMft£o V©££©1 6 kbps ©tTy h y — AS 

20 1 6v 4o©£jS#S 1 6va. S 1 6vb. S 1 6vc. 
S 1 6vd^bs UV©££©1 6 kbps ©t*y b* b V 
—AS 1 6u f*. 4o©g(5^S 1 6ua, S 1 6ub, S 1 
6uc. S 1 eud^fe-ttt-PttJ^oTV^So g(S#S 1 6va 
tt. ±IB$P^S2va, S 6vafc*»©^— *rt3rea> 
19. S 1 6vbti. JifSSB^S 6vb. S 6ub£*3i©y*— 
^rt^-Cfe5o $P^S 1 6vcte. Ify^^^fyF/lBOt 
y/^fcs tTy^-y-f Vllt*^/160^7> try^aji 
18t f H/32t^7>i: , S/M^t— K^— ^lf ^/leOf^' /V 
i: "X?, ff 104k* y f/160^7* frk ft 19 x 5 . 2 k bps © tT y 

30 hV-MiffiStSo ft*5. ±IES/M^-K^— ^ 
li, VQEKl 24t\ (Speech) fflir^W (Musi 

c) ffii:-eftftS2«ig©3-K^y^ 
!9^^S^:ie>©t>©-efc^o $U^S16vdf^ ^«LP 
C^— ^/160^7>i: . P cmmBV y\/32i 

>7'frkX\ mOf J 4/16W'7> tft 1 ?. 4 kbps ©tTy 

S2ua. S 6uair*ii©^— ^f*3^Cfcl9. ^S 1 6 
ubtt, ±tBSB#S 1 6vb-Tft*>*>±15«5>S 6vK S 6 
ubi:**©^— ^rt*-e*>So Sfe^, ^S16uc 
40 14, _bfBgB#S 1 6vci:#il©-r-^rt^-efei9. ^ 
S 1 6udf*. _h|B«^S 1 evd^*!!©-^— ^F*3^-Cfc 

[0 0 7 0] ^_h©<t5ftt*y hy-A$:#^^^ 

©mi. m3<Dm&&tikit>z>k, msoxofcaz. 

[0 0 7 1] i©EI5^*5V^, A^ffl^l lttHl, 
EI3©A^iffi^l 0 1 fcafi&U ^tt*S|ai©LPF 1 
0 2. -^>-^y ^^«»«aE«»l 0 3. ^»§&1 0 
6. B P F 1 0 7 ^iC«St^§^j[HK 1 2 ^1^) 
fix. ffi««4:*«(Bi:^»«IS*tSo ^*5>fJ[iIKl 
50 2 !5»e>©ffi«ffi|f»-S-tt. El 3 ©*«l!l»^i-S 2 



(9) 



#M¥9 - 12 7 9 9 4 



* [0 0 7 8] 5fei\ m6<D (A) J: 5 J-v 7 U— 

[0 0 7 9] t 4 yf^tMt=kN (fc«bk=0, 
1,2,3, ••■) £*rS£#, LPCa7^;^lll^f)^ 
LPC^JBHJS^fclovvrs t = kN-N/2 — kN+N/2 

^L^V^/ctt^ratt^ml^^-r^ bfc t = kN-N/2- 
L — kN+N/2-L ^^k/SSN^TC^ b^SrXj.i: 

II X-gXj.ll 2 

*s*/hi:)SSJ:5L = L w tSr*— r<OL 0 pt£: 

[0 0 8 0] W:, r^ftiStV^^Li^L-C. 
[0 0 8 1] 
»1] 



15 16 

»«F#-ffc:<B 2 2 i*. El 1 CO L P C##f ■ »^b» 1 3 
0. &SVM;i® 3<DLPC##f • S^ffc*B3 1 0 fclStf 

ttttiatfH»ei i ^tr y ^«fiHiB5 115 fc#a«i55M9# 

-ftffl 2 2 I^S-frSr i: t>-C# So 

[0 0 7 2] W«»#J|Hll»l 2^e><^(S«ffllf9-i- 

tt, 6 kW#jt«2 3&tf 1 2 k«F*fb«f|5 2 4^t>a6fe 
H5 0 6 k^-^ib^2 3ii, HlOEJBgl l 1 — 1 1 6 

icfifftaau i 2 kw^ksstts bighuki i 7. io 

1 1 8. 1 2 2-1 2 8WJI^StSo 
[0 0 7 3] «tt$MN|slttl 2j5>fe^i««fll«*Hu W 

iS, El 1 <£>[hI&§ 1 6 1-1 6 4, 171, 172 \Z.m£ 

[0 0 7 4] ^ OH 5 ©#ffl ASK 3 1 - 3 5 ^ 6> ffl A 
SftSfcTy b y— A£H4<0#«#fc<0B8«&fftl8 

i-£ 0 2 k»fft«2 i^e>a*jH^3 ist^lt, m 

4<DUftS 2veXnS 2ue<D?*— jr&tttfjZtl^ &m$$ 
Sffi*HlM2 2*»fetH;W?-3 2^LX, B4 0«d 20 
S 2 va (= S 6 va= S 1 6 va) Xte S 2 ua (=S6 ua= 
S 1 6ua) cot 5 — ^s&smASttSo 6 k$9F-JHfc*B 

2 3^?>fflMf 3 3^LX, EI 4 S 6 vb (= 
S 1 6vb) 3U*S6ub (= S 1 6ub) Of*— ^dSW^S 
JtSo ££>K. 12kf^M2 4HfflM^3 4$r 
r^LT, B4©«^S 1 6vcXf*S 1 61100^— ^j&StfJ 

W«4kW^t«2 5*»feWA«SHF3 5«r^U 
B4©«»S 1 6vdXttS 1 6 ud<D^— ^dSffl^S 

[0 0 7 5] K_bfft|8bfc^^r— ^tfy^^OHSOS 30 

T±fSjg 1 <Dn^t<D-U h 3 i: *5i U 

ft v^«B5)-£ Sr^fr L_LfBfg 1 <D^it t \m&<om 2 <Dft 

[0 0 7 6] :htiot, *Wttfc»ftS»#*t*5t 

[0 0 7 7] ±|BH 1,02 P JMfclft 

L ((k-l/2)N) = L (kN) 

= (L(kN) + L((k-l)N)) /2 
= L ((k-l)N) 

^.tlh<D^<Dt*<Dm^mmir^^n x *tl?tl<D?jr\Z. ^ (k-l/2)N-N/4-(k-l/2)N+N/40^SN/2 ©-<^ h/W 
atJCSUfctry^«SS^17-SrffH|C-r6r i tiaoXft £X£U L (kN) . (L(kN)+L((k-l)N))/2, L((k-1)N) 

SJiS, «»t-tJx J Pttil*tfcft5£*N/2<0^<^ b/w£rX/\ 

[0 0 8 8] -Tft^ib, t =(k-l/2)NSr+iti: Lfc t = ^50 X/\ X/' £: U rttfeo*^^ bAOCjA Xi 



[0082] m 

[0 0 8 3] 

1*21 

dD 



— = 0 (jteu/= -i,o,i) 



[0 0 8 4] ^oV^T#F#s Vy<f-V<< Yfls&i 
^Ot'^W^^ h/Kgj. 

[0 0 8 5] W:, se>^ao»AS:J:JfSfca?>, t = 
(k-l/2)N(cfc^^^< ^ i:lr#^So r^^, 
t ^kNSl^Ck-DN-CCOt 0 ^^^^, 

^n- : ei^^fcnTv^s^oi:•rso 

[0 0 8 6] t^fffOi^, ^Ol*J^»fj:^5^ 
)6^!:aEfti-Si:#x.e>JxSfc«>x t =kNcoi:#<DfcV^ 
^^L(kN) t =(k-l)NOt§Ot B yf7^L((k-l) 
N)i:i:©MJc*#ft*ftttftv^^feJx. *fc*<z>* 
ftt«6»"C*>Si:#*.?>HSfc«>. t =(H/2)NOi# 
Otry^9^L((k-l/2)N)Oi: 9#Sffl»!ift(IRS:Jn^S 

[0 0 8 7] 



(10) 



9-127994 
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X,°\ Xi'"" . x," ) .&tfXi < -' > . X.'"*^ 



18 



go"\ g."\ 

[0 0 8 9] 
[&3] 



10 



[0 0 9 01 O3o5 t <^)D j 5 7 ^ 

t = (k-l/2)N^<D*3S9;/L, t U *:<Dk%<DK° 
yf^^g J , ° («Li=-l, 0. 1) 2r-<^ h 



V\> L (kN) N L((k-l)N)COV^^t^0, i-ftfe 

*x£ i: L ((k"l/2)N)«>«ii b T _bfB (L (kN) +L 

<(k-l)N))/2 ttU^ShS. 

[0 0 9 1] ro<J;5(:, fcV^^Wl^Bv^^ 
<0#7c*as n -c##r bfc 4: © tr y ^-y ^ >-^# e> tt-c 

[0 0 9 2] 
[»4] 



N 



[0 0 9 3] ^ h,>Kg_<£>^ifi (go, gi, g 2 ) <£>F*3. 
gi *StoH^< go, g 2 ttOteiffv^ fcSV^JS: 

-?flrc#5 0 30 
[00 94]feT, 1 :7V— A^fe^H^^tV^ 

— Li, gi, L 2 , g 2 , gid©5o|:4S c 
[0 0 9 51 &I:, EI5 0) (B) f3\ 71/-A«»«© 
8 l/— h -C*t m £ L P C««<Offi4B ^LT*i 
9. ^COLPC#^Cfi. H1»LPC»7^;^ 111 

7^;V^2 15 S 2 2 5. tT^^-X^^ h7 

[0 0 9 6] Rfc. ±fa\f >i>* 

[0 0 9 7]^ hA*Hfc«>«[«fi*^»t**«»2:* 

lA^iRjWt&LfcJi, MDCTaHft«rf?V\ r^>®*"C 

[0 0 98] (1) KfcjtiD^? 

irfTfo^SSrWftv^ ^50 



(2) ^yyf Lfc»£\ y Y Ztllt/O KffflO 

(3) »C7C**S2^-<#*T?IAftV^4:#. FFTtfflv^ 

[0 0 9 9] ^Ih»A7 ^SSr 2 0 msec (-160 
^Zf/V/S kHz) (cirotV^^ 16 0/5 = 3 
2 = 2 f i4Siid^, 5 0 o /ot-^7 5/^#l: 
LTMDCT^t>fX^6 4lct!9, _h|E (1) - (3) <£> 

[0 10 0] 7U~*ls?<D&mxm6<0 (C) C9<fc5 

[0101] r<£>gI6<£> (C) ^*5V^T. 2 

0 msec = 1 6 OV^tW? AftCDfcV^^r 
P (n) (fctff Ln=0, 1, 19K - ^~Cn=160, — , 191i3\ 

5 0(Dt^7W^(Z)i#@ (i=0, 1, -",4) (D 
t^U-^tf^fjRSr^n) ftfcU n=0, 1, 
-,31) 

r P i(n) == r p (32i+n) 

DCT^y r^>-^ffi«j&s-e# te&mm™ (n) 

w (n) = V ( 1 - (cos2 7i (n+0. 5) ) /64) 
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[0102] His. Mr>CT<D&&mm<omWti. && 

g#6 4 (=2 6 ) <Z>1t#>s FFT&m^X&.<OX5\Z. 

[0 1 0 3] (1) x (n) = w(n) • r tl (n) • exp((-2rc 
j/64)(n/2)) t-TS. 

(2) x(n) Sr6 4jH-fVhFFTA0.au, rfr&yOO 

(3) y(k) -exp ((-2 * j/64) (k+1/2) (1/2+64/4)) ©ISC 

i;ft,£MDCT#Jfcc I (k) (fc/fU k=0, 1, 
-,31) ir-TSo 
[0104] #-^^7 l/-A©MD C T&m. c 

[0 10 5] kV^^r pi (n) Sr^<^ Yfrju. i*5< 
[0 10 6] 

[185:5] 

= (Ti -aYM'MH'HM'Miri - r, ) 
= -ZiYMH'HM'fa -c ( ) 

[0 10 7] Mte, ^ErWtte^fjH'H Cfc.7£ 

[0 10 8] 
[&6] 

r2 



MffHM = 



0 

0 •. 



(n = 64) 



[0 10 9] tu - r-Ciih. 4-a-^7-r^ 

[0 110] 
[*71 

[0 111] h k «r-t0>**Ci(k)<OS^- 
m<oy -<^\z.t£^> <fc o \c=t v h n— /w-rs. 

[0 112] 



(11) 



9-127994 



30 



20 



[&8] 



w= 



w t 0 
0 '•. 



(« = 64) 



[0 113] &*S. h,\ w,*tt, -&^7^/V^H(z) 
7 -< A-*W(z) 

10 [0114] 
[&9] 

-r 

1 + y a tl Z~ J 



W(z) = 



1 + 



40 



50 



[0 115] ^y/^)S§(DFFT/^-^^ b 
[0 116] m-C, a i5 \^miV77U*-J±^ttJ& 

o(j)tS7^AOLSP>(j)^^U 
£\ Iity7^A©LSPil 

[0 117] 

[*1 0] 

(fc<£U r = 0,l,2,3,4) 

[0 118] tLTLSP (I, (j)$:*i0^ *<E>«L L 
S P J; 9 aij^r^^^o 
[0 119] ^Oip^tT^btl^H, WCMt 

[0 12 0] ^ h/Vfi^HfciS, V^of :7\ 

[0121] ^fe^^W^x^^- Y7y9 
AAtftb%#t^7 i/-i^TOMD C Tff ft* x., * 

<D^T7 — D.2 ft, »T^Stti^5o 
[0122] D2 = || W U - g_s_) II 2 
^©D2 Sr»/W^S<t5ft (g^l) ^ril^-r^ri: 
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[0 12 3] 

mm 

D 1 - (x- gsyw"w'(x-gs) 

[0 12 4] Ufc3&SoT\ ^fil^fy/tU, 
[0 12 5] 

Hfti 2] 

S S Mf S w's 
[0 12 6] 5_sopt SrIJ— 

[0 12 7] 
mi 3] 



[0 12 8] Ki*t>a^g«t Sr^—^-rtttf J;v\ 
[0 12 9] Kftfrft*»«. 
[0 13 0] %2.<0*Tv?h U^/n^- 

_s_^^^n— KS*Lfcx.«*^x_k (k = 0, N- 
1) H^LT, ro£#©S0>«fllE, (3\ 
[0 13 1] 

mi 4] 



[0 13 2] -efcS^b, rttSrft/Mc-rSitt. 
[0 13 3] 
[*1 5] 



as 



= 0 cfcU 



[0 13 4] ±5 
[0 13 5] 

mi e] 



5 = (2 > l ** w * w *) 

[0 13 6] b&tbbti&o 

[0 13 7] W^-K^y^mo^m 



(12) 



9-127994 



22 



[0 13 8] 
[*1 7] 

AM,, 



[0 13 9] -CfcSo 

[0 1 4 0] -_LfESSls »2©^x^^SrJ»9 3gU*:«> 
Jfc*5fe, GLA (— mtvf KT^rfy XA) fc:J;o 

[0 14 1] ft*3, ff^w</wr>/h£^£:# 
20 ©/>fXfclfit5fc«>, W'^t^i<, v^/v 

[0 14 2] r<D£ 9t-LT, ^UfcW-i-itBSrfflV^T 
S:fTV\ W^^lrLPC OTMLSP) . 
Hta?^ fy^ LPC-fr/MrfrS^i 

[0 14 3] — ^J^rE! 7 <7> (A) \z^ir c :rwg| 
M:2SrC*>?K i/— fr^^^/Wz&Wi^? Yfl^FFttTZ 

fct>©i:LTfflV^ 0 1~fe;b*>, lSgOMDCTlilK 

1 1 3t*t><omt)i:VQlB\&l 1 4-?^ h/H^fbb 

40 TEIB1 1 3 a-ea?MDCT*Qi3ffibfcte*Srs 

2 8* ^<9s 2 » B©8tS (EHOtTy^iSfr^-f^ 
1 2 2d*6><Z>ttlA) ^bSS LTV^o ^©St»«l 2 
8' *>fc<0ffl;fcSrMDCT[HliSl 2 3' lc«fc<9MDCT 
«13SLTVQIh]K1 2 4"e*T->fb-r^o r*bte, 181 
(D&MT>CT&?ft>ti:^VfaftS7<D (B) 

*ktS^t^f, EU"CI*£<£> (B) 0>1*J*«:JBV^ 
[0 14 4] 0 2 00X3 — ?W "CM DC T«»^>-f: 
50 JRf*. I*V,k IcuV^cO®^^ h/VS^O*S^O 



(13) 
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[0 14 5] #;IC N El 2 (D'T^ — ^{10(0 /K^ b^/u^ 
2 1 6, 2 2 6fc:ovvrK9H-5 0 
[0 14 6] tf?* h^^/V^ 2 1 6, 2 2 611 

h7^;^ftttp (Z) «tH*#"£o 
[0 14 7] 
[«1 8] 

1 a : — 



-7 



AC*)- 



[oi4 8] r^K^v^T, gu Ltttry^ffl-c 

0. 5) «. v b »K4fi!Ani <0y*.ifv b = O. 

4) £r, vn N vdfi^ b^©3*Wft (Wlitfv. 
= 0. 5. va = 0. 8) Sr*i-^9^— ^t»*>5. 
[0 14 9]R^ LPC^7^/^^s(n) , 

[0 15 0] 
[*1 9] 



i=0 



7 (Af= 80 £>fc(il60) 



k a4i ~ N-\ . ^ 

1=0 



[0 15 1] "C*>5*5. tt^ix— Artt?B£l?tt 

ft<, LPFtaufcJi-e^x^fei^-ffcSiarSo ft 

p £ LT#»Jx.tfO. l j&sjBv^JtSo 
[0 1 5 2] Wn) =(l-p)luu(n-l) +pk*j 
gcM, 7 1/- A<Doft^«r»fea>fc:-r5fc«>, «T<£>J: 

[0 15 3] 
[*2 0] 

1 



J 

i=-1 



-Zo+f 



[0 15 4] 

m2 1] 
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* [0 15 5] rtbl^i 9«*5ixfc3«^ h^>f^oHi 
^ Sp o(n) , s,(n)l:»ltt»fflAs, l t(n)S:, 
Sout(n) = (l-f (n)) Spo(n)+f(n) Sp(n) 
£i~S 0 ^^T. f (n) iS, Wx.tfH8tc*-t*J: ?ft& 
^fc^o roE18cO (A) ftMS^— hH#, (B) ttSSl" 
10 — hfiFSr**L-Ptt*UT*5 9 s (B) <£>8 O^^^MU 
Oigte, 1 6 OU-^TVK 2 0msec <D<&m§\^\&2^\ 

[0 15 6] EI 1 <Z)^>rn~^$ijc7)VQ h 

[0 15 7] £<Z>VQ[eJ»l 24fc ^ (Speech) ffl 

(Music) mt^m^m^^2mm<on^m 

20 [0 15 8] i-ft*>*>. WJ*. ^ft^i^-ft^:^ 
*5V^*»ftt><OJ:ft5fc«>, Mt^iatffL 

S>£lMi¥*SS/NMu fc£ 9iS< ftbftv^ ids 

[0 15 9] ^r-C. ^W-^Ti*, roj; 
30 OftftS*R<Z>«#fcoV^T, ^t^fKD^mf—^^ 

[0160] B9tt, Z.<D£ 5 ft 2 aaoW-S-iKC 
B A , CB,itt5^^ hAdWMK«W!)4i«t 

[0 16 1] r6D0 9^:JoV^T, A;£#3^5 0 llc» 
S;ftfcAA«#W\ h>U*Ht#5 11, 512K 
i^^tt^o rtufetf)^ h/W^HfcSS 11, 5 12 

r*. *n«x«F#* (a— K^^^) cba, cbb*^ 

40 UV^ 0 rtl?>^b;H^5 11, 5 12d» 

5 1 4fc:«fe;h,. 5E0>A#«#i: 

*t$fc^5 1 5~m, *»S#«rJ*«LT. KSS*S/h*v^ 
Jj<Ds<? h/V*^->fb^5 11,51 2d»e>0*^ta^7 
T*>5>f ^^^Srfflife^>f 7^-5 1 6-C^jl^bT 
ffl^ffl^-5 0 2^^ 0 

[0162] h^m^itms 11,5 

1 2«)»^ft*ffiWM«>SV^tt»MJ:9 1 l>, W*^>f y 
50 f51 6 0§JlftjB»!S:*< t"CV^§ c S^-fb* 
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[0 16 3] W^tt, -tix-PJx*^©*. m 

CBa, CB.**>StUs -&>Z>7U— A^LfflKDy*— 
^3&^J*SL?fc7C©7*— ^X.**^^!- — ^fiM (=L 
/n) "C-<^ M'S^HfclUfci:*. itHtVi<oS^\z.o 
V^T. WHMRCB* £fflVvfct#£E A (k). «F*KCB 

E B (k) *ti j eti'{ ><r? * i , j dSjltfixfc £ b 

E*(k)= || W k (X-CAi) || 
En(k)= || W* (X-jCBj) || 

fi^JSrStU CAi. CBjttW#«CB*, CB»©^ttf 
M>y*9* i , j t-m-T5ft*-<^ h/l-^to 

[0 1 6 53 *l©Jffit LT, ^T^T^l'— -Mc 

*TV\ $*©7^ A^fpX k E A (k) . £ k E B (k) £: 
/hSV^©a*<OttfpSr**.SW#«CBA. C 
BaOV^-f ttj&>«r 1 7 ^ACIoTftfflt^o 
[0 1 6 63 r«>»l^ifeftS5a-rs«J*««rHl 0 
rcoEll om -hiaH9 irS^/S-fSlfS^JiRI 

■HfiCB*fcov>Ttt. f^7^-Aft©S^ft6ft 
5#»*»5 13a, 5 13b. • • 5 13nH 

C B B |Cov^Tfa#*^7 V— Afe<£>^^<£>7 l/— Art 
ttft»»l||t«5 1 8tiot, rixb*Jfc*#5 1 5-C 

^fcSVSS^^^&fiB^P 5 0 3 «fc9#TV>5 0 
[0 16 7J JfcfcU & 2 #t^7^S 
ffi*E A <kK E.OOSrJfcttU ^*tfeOJt«a§** 
7 i — Arto^ifT^ ^AicloTWiteSt^ r i: 

[0168] ^ (Dm 2 ^ifeOliSffilSrH 1 1 t^To 

5 1 6^e>OW^^Mav?-/^ 5 1 9l^ot, 09*. 

S^^SrSB^S 0 3<t «9#£<fc ?t-LTV^ 0 
[0 16 9] ft*5. r.coa*R79^s. fJiEb^S/M 

So 

[0170] ^<d£?\c\_x. mk<o&9<om&z>fe-sir 



(14) #[S¥9-1 2 7 9 94 
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[0 17 1] #^ BII^FFTIhJKI 6 1. 

7 Vmmi 6 2, ^FFTHJggl 6 3lc£SAttft£& 

[0 17 2] ro»«*aE«*D«H:. A*m#<Ort<D^ 

W±-C (»©tt»:, v-7h£iirSV7h 

[0 1 7 33 H 1 2 J*. ±fBJS««3E*o;fcfcO«/jfc& 
J;9BlX*bfcB-C*>!K Hi i:S*iS-rs«^cittlHl 

t##«rttLTV^ 0 £<?!>B1 2fc*3Vvt\ A^ffi^-l 
OlWt 6 kHz^V^y ^^-C0 — 8KHz<£> 

8 kHzSrffi«fl|f&#i LTLPF (dw^7^A-^) 
102iat) U * fc5ctf>JE£«««#;&> £ <£>®:® 

20 {ift#»«HC»l 5 1 -efSU9lv^^5^<riBE«Mflt^2: 

[0 1 7 43 r ^ -C^fc^i&mm^te, LPF102* 
^UtbfMz:»otV^3. 5 kHz^fe8 kHz£~C 

<o4. 5 kHz^ja»»BSr#*o*s % ^^t^yy^ 

UTft#«!iaSrfi 1 5fc«>x 4 kHz«*-C8fe«>tt< Ttt* 
S>ftV\, r©W"Ctt. 7. 5 kHz—8 kHz<£>0. 5 kHz 
MBPF 10 7fc5V^2LP 

30 [oi 7 53 j&mm^m&m^t 

FFT (K3*7— y^**) SrfT5J& s * m^5fe5to 

7i/- -A^Jm^i o 8^J; 19. ^v^HS:Sr2eo 
W^tfBl 3<i0 (A) l^tJ; 5i-5 1 2-^V 

[0 17 6J ft^, ^5^^*36Mtia>&l 0 9t££!9, 
3 2 OVls^/W^Si zsjffR&Mt&o ^(0-^>-y p 
/um<D 3 2 011 ±127 V—A>&m<OKkfc 8 0 ^^T'/V 
*Tomrii$iirT*5i9, i^iMgl: ^ ^ 7 A^ 
40 E|13<D (B) ^tJ;5^4o^iMl^T 

[0 17 7] ^Og^ 5 1 2ty7 p ;v^)r- 9K- 

Ml-X, FFTHJ^l 6 FFT^S^r ; fTV\ f% 

[0 17 8] fll«[*i/7 hEel^l 6 2JCJ: 19, A 

50 (A) <OAiRIK<DiC«{n{t#«r (B) <OJ:9 
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K:«««lJi»»U £*t*r (C) lc*tJ:5fcy!>^t 
y^y ^l-fcfc^T&So Ell4co (A) (B) 
^<^JS«»«i±"e<z>»»^BRI-^ fs/2 Sr^'W-iFft) 

[0 17 9] Z<Dm&%Ci/7 MU&l 6 2 HI 1 5 

<£v\> A^ftd. 5 1 2^^^/vo^pra#JiO^-^^ 

M*f-LT„ 1 13#@^?>2 3 9fS^W127fi^ 
1 — 1 2 7#B(0ffe«*>5VM*#«lJ:»i(i* 
12\ *fc2 7 3#IH 3 9 9#ISW1 2 Tfl©^ 
— ^£r, 3 9 5 — 5 1 l#B©ffi«*>SV^rt»«t!l»» 
£i££ 0 ^ ja8E*«Lh<z> 1 1 2#g<0^— >?£r 

#@^-^ (— ^(C^N/2#B^y f -^) t>4&$J-C 
&9s ££f*flJfl3U&V\ i-*k>*>. r<O»&<Z>0 — 4 

kHz^ttHtt, «*i!itto< f <4 kuztm^ti^mm 

[0180] j&LF F TIUB§ 163ia9»FFT 

i" 0 r©»^5 1 2^^^ P /Vfe^^ratt-b^ft^#b 
;ft,S 0 r<£>5 1 2-^^^ p /^co^ra#ft-^^r. *&&DJ|l 
EBgi 6 6KU:9ia j o (B) 51-8 OV^y 0 

[01813 rofiatjpgLi§iKi 6 6 3&»6>#6>*bfcflr# 

«\ 1 6 kHz-^^^U ^-CO — 4 kHz^ftaPfiSttrv^ 

£<s>-c\ ^v-y-vz/y y^@Ri 6 4jcj: 9^:^ 

^Off^fflM^l 6 9£;frLTBl9tt»;5*l/C\ 
g|lCDLPC##f • I^ftSfl 3 0^LPCi£:7.fVl^ 
1 7 1 \nmt>ti%> 0 

[0 1 8 23 *f a — K«T?<0«5c«!iatt. El 6 

[0 1 8 33 6«il, _b|Sgl2 0T^^ 



(15) »i¥9- 1 2 7 9 9 4 
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[01841 r. <&m 1 6 Kl*5l vf, 241 EI 
2C0ilS«ifflLPC^J*7>r^ 2 3 2 3&^<0HiA«-g-O 
<£5&s 8 kHz-y-^^y y^"C0-4 kHz|d->^ h Six 

[0 1 8 5 3 r.^ft#tt. A#<MleI&2 4 2fc:J; 

9. 71/- Ag^2 5 6V>7^XMmft&8 0^1/7 

#l/2i:ftoW5©t, ^^^1/2^*0 
10 T^£o ^$^^*dMt[ElK2 4 3 ^£9. 7 V 

-i^#J[HjS§2 4 2^feOft#l!lfiS 1 6 QVl/-7;V<D 

(fc^L-y-^7 P /V»^l/2) 7?fc£o 

[0 18 6] FFTEI82 3 4K:J;9S;*2 5 6 

K2 4 4l!i*5V^I*. H15<Z> (B) lOTfi^rfn 

e^i^y^/^h 5 i 2-y*^7 p /w^*^ 0 £*tttu au 

20 <D (C) 36* b (B) ^t^#at§o 

[0 18 7] «»«->7 Mh]&§2 3 5i:J:9, 

fcSVM4»»S*S^ 4:^*9. +3. 5 kHzCO^iK^c 
V7b«r?r5« I140 (B) 36*fe (A) —CO 

[0 1 8 83 r^J: 5\c\^X»bti1tmffltM-k<OiS-fjr 
4r. 5£FFT[eJ8&2 3 6fc«fc 9S£F FT#yS1-S - i: fc: 
J: 9. l$nfl«l±©«#teH1- 0 £<9i8frFFT|Hj|&2 3 6 
1 6 kHzih^-^y V^3. 5 kHz— 
30 7. 5 kHzirftoTV^ 0 

[0 18 9] *<0fi»*q3HUI» 2 3 S^512 
ty7 p ;^7i/-Afei^ N 8 0ty7 p ;vfot-/^-7 

Six* W**IHF-2 2 9J:9*9W5n 

So 

[0 19 0] £©±5*JS*tt£*te*sv v, Ctt, 
A#«4tt«4J;E©«li:Rjes*vf\ h&ff3'< 

40 [0 l 9 1] m*.t£. Hi 7\cmirj:5\c 16kHzt 
y^yy ^"C$tf»«ft-§-Sr 3 0 0 Hz~ 3 . 4 k Hz, 

i£JS&0~3 0 OHzi:, ift*Efi!)©3. 4kHz~7kHzt© 
F*9, ift*S{»ISr3 0 0Hz~3. 9 kHz^SftbT^fflSi: 
WM.-rZ> i. 0 »!l^«)tttf s 0 ~ 3 . 9 k HzWfg-fl- 1 Jfc 
>?. rjifcJafcfcRMHcif-l'T'y i^^JSSc^f s Sri/ 
2©8 kHzfc-TSr i:*s-C#5. 
[0 19 2] i^*-^t;-t-^«, J£««m-^i:> &tt 

50 j£»^#*»b«»*fflr#*i(»ufca9©rt©*«ffli 
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[0 19 4J Sfc, tttTy h V-h-cfff-fbBaE^*:* 
Wi§>g\ -JttfcQMF*fU«-r*i:»««««ftiE»-» 

[0 19 5] ft*5, *5SI8tt±IBSaK©»IBo*Jj:|R« 

9 4: tbX-? YV? 

< . m* (D^w^m^^m^m 

So 

[0 19 61 

[0 19 7] Sfc, «S«>jaittfti6»&^«9AttWBO 

[oi98] ffihry h btrs^fliiagE^*:* 

[Ell] ^K^«5*^WHWfc*ffioSI«(0»tt3ftsai 



(16) ^38^9-1 2 7 9 9 4 

30 

* 0-Cfc£ o 

[[ii4] eajstt6iWF-wb'7 f -*«>^y yv-j*<d 

try £M^1-£;fc#><90-cfc6o 
[0 5] ^w*affl«riBft«F#fk«^>^^^** 

«»«J»Ji*-r ^ a y ? 0~C$> £ 0 
10 [0 6] «F#*t. «-§-ffcO±K»fP«>«»atfffi*BII« 

[07] MDCT (^7r-f Kif^W^) 

[08] sK^ h7^/v^a^^^-tb*t5*B8*«>ffilSr 

[09] 2«K<^ = -K:7^#*-r5^ Wv^HK 

[010] 2«IOn-K^y^4:f«^ 

20 [011] 2fflfi©3- K^y^Sr*-T5^ fWfi^ 

[0i2] m®M&&<o^i/^-¥m<Dmfo*^ir'7xi 

[0133 7^-^»W3tWKd^J|C«!!a«:RMi-6fc 
[HI 41 *HHM»iWfl»fr>7 KO«**i-H-C 

[01 53 mf^mA±<oy f — ?<d*/7 btum^-rm-V' 

30 [0163 fflSEft**^ =»— ^flB©«*Sr*f^Pt ^ 
[017] «St»«l±"CO«SE«->7 h©fl&©0S«r«t" 

111. 17 1 LPC3?:7^/i^ 

112. 122 try^-iS^^/v^ 

113. 123 MDCT (^r^ 7r^f K««=*1Nf 

(Him 

114.124 VQ YA^rf-it) EJK 

40 1 1 5. 1 2 5 tr^^WElK 

116. 118. 126 \?y<?>f<< ^VQlel^S 

130.180 lp c##f • mwtm 

161. 234 FFT (fl55£7— JJ [UK 

162. 235 mmk^y hubs 

1 6 3. 2 3 6 ^FFTlHim 
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